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ABSTRACT:
Snakes play an important ecological role, interacting with other species and feeding on some that are considered 
pests and illness vectors. The present work aims to list the snake species present in the Municipality of Ituiutaba, 
southeastern Brazil. The data were obtained from preserved specimens deposited in zoological collections, visual 
surveys and occasional encounters. Fifty-seven individuals were analyzed, and we identified twenty-three species, 
distributed in five families. The number of species found is relatively high, considering the advanced degree of 
alterations in the natural environment, where only 15% remains intact. In our sample, we identified individuals of 
two viperid genera with medical and pharmacological importance. The present study contributes to the knowledge 
on snake assemblages in the Cerrado, and emphasizes the importance of inventories of the local fauna, mostly in 
environments with anthropic action, resulting in loss of habitats.
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1 Introduction
Snakes are a highly diverse group, which are currently 392 known species in Brazil (COSTA and BÉRNILS, 2015). The 
Cerrado biome harbors a large number of these species (COSTA et al 2007; MARQUES et al. 2015), even though herpetofauna 
is still poorly documented in several localities (COSTA et al. 2007). In five years the number of snake species rose from 107 
in 2002 to 145 in 2007 (COLLI et al. 2002; COSTA et al. 2007), which reinforces the high diversity of snakes in this biome.
Agricultural expansion and intensification, together with cattle raising and urban development observed in the last decades 
in the Cerrado, the diversity of snakes may have been mainly affected by the loss and fragmentation of natural habitats (PON-
TES et al. 2009; WADE et al. 2003). This group has great ecological significance and the consequences of diversity loss can 
be severe, because as predators, they contribute to prey population control (ROCHA et al. 2008).
Some species in the Cerrado are considered as dangerous because of their highly toxic venom, which has medical and 
pharmacological importance, and the epidemiological distribution of accidents involving them is deeply linked with habitat 
modifications (WEN et al. 2002). Therefore, habitat loss may cause the snakes to invade anthropic environments, increasing 
the number of accidents (BASTOS et al. 2005) and frequently being killed by local residents.
The Cerrado biome is a recognized global biodiversity hotspot, with at least 87 priority areas for conservation (CAVAL-
CANTI and JOLY, 2002). The Triângulo Mineiro region, in the west of the state of Minas Gerais, is especially under pressure 
due to the increase in cultivated areas, mainly for sugar cane, which is one of the major threats to biodiversity and can lead to 
population decline and local extinctions (GIARETTA et al. 2008; MICHELOTTO, 2008). 
Species composition in a determined area is important as a framework for future research related to biodiversity and conser-
vation (COLLI et al. 2002), thus, the aim of the present work was to inventory the snake species of the municipality of Ituiutaba, 
Minas Gerais. In addition, we compare the species list with a previous snake species list for the municipality of Uberlândia.
2 Materials And Methods
Study site
The municipality of Ituiutaba is located in the “Pontal do Triângulo Mineiro”, in the west of the State of Minas Gerais, (49º 
27’ 54’’ W; 18º 58’ 08’’ S, figure 1), with a total area of about 2600 km². The local biome is characterized mainly by Cerrado 
phytophysiognomies (IBGE, 2016). The climate is tropical with rainy summers and dry winters, where the average monthly 
temperature is about 18ºC (TONIETTO, 2006), and an average annual rainfall of 1450 millimeters (QUEIROZ, 2012).
Figure 1 - Location of the Municipality of Ituiutaba (in yellow) in the state of Minas Gerais (in green), southeastern Brazil
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Data collection
The work was carried out between May 2011 and June 2012 in non-standardized campaigns. Data collection was made 
through visual surveys for snakes in the field, on trails, access roads and forest patches near the university in Ituitutaba (Facul-
dade de Ciências Integradas do Pontal; FACIP - UFU), during diurnal and nocturnal periods. Possible shelters, such as fallen 
logs and burrows, were surveyed, as well as in vegetation up to five meters high (ZANELLA and CECHIN, 2006). Snakes 
found during the field activities of the FACIP students and teachers were identified and added to the list.
Snakes from the Zoonosis Control Center (CCZ) collection were identified and added to the list as well. Additional records 
were obtained by consulting the herpetological collections of the João Moojen Zoological Museum (MZUFV) at the Federal 
University of Viçosa, and the Ezequiel Dias Foundation (FUNED). 
The encounters with snakes were photographically documented, however, they were not captured. Dead animals we en-
countered were deposited in the FACIP teaching collection. All snakes were identified to the lowest taxonomic level based on 
identification keys according to Peters and Orejas-Miranda (1970) and Campbell and Lamar (2004), comparing the specimens 
with photographic guides: Marques et al. (2004) and Marques et al. (2015). The resulting list was then compared to a previously 
published snake species list from the Municipality of Uberlândia, located about 130 kilometers from Ituiutaba (BRITES and 
BAUAB, 1988). The species names presented here follow those of Costa and Bérnils (2015).
3 Results
During the study, 57 specimens were examined. We recorded for the “Pontal do Triângulo Mineiro” region 23 snake spe-
cies, distributed in 16 genera and five families (Table 1, Figure 2). In field surveys, (FS) we registered 17 species, including 
all species of the Boidae family with occurrence in the region. In the Zoonosis Control Center (CCZ) collection, 13 species 
were identified (six species were only sampled at CCZ), two species were recorded at Ezequiel Dias Foundation (FUNED), all 
previously recognized in our sample (visual surveys an occasional encounters), and one new record at João Moojen Zoological 
Museum (MZUFV): Xenodon merremii. The snakes were classified in four categories based on the state in which they were 
found: Preserved (n=33), Alive (n=9), Road-killed (n=13) or Killed by humans (n=2), (Figure 3).
Table 1: List of snake species recorded in the municipality of Ituiutaba, with the number of individuals (N), and origin: Field Survey (FS), Zoonosis 
Control Center (CCZ), Ezequiel Dias Foundation (FUNED), and João Moojen Zoological Museum of the Federal University of Viçosa (MZUFV). The (*) 
represents the species recorded in the municipality of Uberlândia.
Family/Species FS CCZ FUNED MZUFV
Boidae
Boa constrictor Linnaeus, 1758* 1
Epicrates cenchria (Cope, 1862) 1
Eunectes murinus (Linnaeus, 1758) 2
Colubridae
Chironius flavolineatus (Boettger, 1885)* 2
Mastigodryas bifossatus (Raddi, 1820)* 2
Simophis rhinostoma (Schlegel, 1837)* 1
Dipsadidae
Apostolepis assimilis (Reinhardt, 1861)* 3 1
Erythrolamprus almadensis (Wagler in Spix, 1824)* 1
Erythrolamprus poecilogyrus (Wied, 1825)* 1
Erythrolamprus reginae (Linnaeus, 1758)* 1
Oxyrhopus guibei Hoge & Romano, 1978* 2 2 2
Oxyrhopus trigeminus Duméril, Bibron & Duméril, 1854* 1
Philodryas agassizii (Jan, 1863)* 1
Philodryas nattereri  Steindachner, 1870 1
Philodryas olfersii (Lichtenstein, 1823)* 1 1
to be continued...
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Table 1: continuation...
Family/Species FS CCZ FUNED MZUFV
Philodryas patagoniensis (Girard, 1858)* 1
Phimophis guerini (Duméril, Bibron & Duméril, 1854)* 1 1
Sibynomorphus mikanii (Schlegel, 1837)* 3 5
Xenodon merremii (Wagler in Spix, 1824)* 1
Elapidae
Micrurus frontalis (Duméril, Bibron & Duméril, 1854)* 1
Leptotyphlopidae
Trilepida koppesi (Amaral, 1955) 2
Viperidae
Bothrops moojeni Hoge, 1966* 3 3 4
Bothrops neuwiedi (Wagler, 1824)* 1 1
Crotalus durissus (Linnaeus, 1758)* 1 1 1
Total number of individuals 24 24 8 1
Total number of species 17 13 4 1
 
Figure 2: Representatives of snake species found during the field study: A) Epicrates cenchria; B) Erythrolamprus 
poecilogirus; C) Erythrolamprus reginae; D) Phimopis guerini; to be continued….
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 The Dipsadidae was the most diverse family, corresponding to 56.5% of the total richness and 55% of the total abundance. 
Considering all individuals analyzed, the most common species was Bothrops moojeni (n=10, 18.5%), followed by Sibyno-
morphus mikanii (n=8, 14.8%), and Oxyrhopus guibei (n=6, 11%). Four analyzed individuals could not be identified, three 
because of the poor state of conservation and roadkill in one case.
Twenty-eight species were recorded in the municipality of Uberlândia, being that nineteen species of that list were found 
in this study (Table 1). Nine species (Liotyphlops ternetzii, Clelia clelia, Erythrolamprus aesculapi, Oxyrhopus rhombifer, 
Pseudoboa nigra, Sibynomorphus turgidus, Thamnodynastes strigilis, Micrurus lemniscatus, and Bothrops alternatus) were 
not registered in our study. On the other hand, four species were recorded only in the municipality of Ituiutaba (Epicrates 
cenchria, Eunectes murinus, Philodryas nattereri, and Trilepida koppesi).
 
Figure 2: continuation...E) Sibynomorphus mikanii; F) Bothrops moojeni; G) Bothrops neuwiedi; H) Crotalus durissus. 
Photography authors: Siqueira, L. H. C. (B, C and E) and Facure, K. G. (A, D, F, G and H).
 
Figure 3 - Number of snakes found in each category: Preserved (Pr), Alive (Al), Road-
killed (RK), and Killed by Humans (KH) 
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Figure 3 - Number of snakes found in each category: Preserved (Pr), Alive (Al), Road-killed (RK), and Killed by Humans (KH)
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4 Discussion
The snakes we found have already been reported in the Cerrado and correspond to about 15.6% of the richness of this 
biome and none endemic species were recorded (COLLI et al. 2002; COSTA, 2007). The number of species found was smaller 
than those found in well-preserved and protected natural areas in this biome (richness ranged from 29 to 47; ARAUJO et al. 
2010; FREITAS et al. 2016; RODRIGUES et al. 2015; SAWAYA et al. 2008; VALDUJO et al. 2009; VAZ-SILVA et al. 2007). 
However, considering the highly disturbed areas in the region of Ituiutaba, the snake assemblage presented here is relatively 
diverse. Besides, the visual surveys were conducted during the dry season (April, May and June), whereas snakes tend to have 
their activity peak during the wet/rainy season (BROWN et al. 2002; BROWN and SHYNE, 2002; MARQUES et al. 2000).
Five species (27.7%) from our sample are considered potentially dangerous (Philodryas olfersii, Micrurus frontalis, Bothrops 
moojeni, Bothrops neuwiedi and Crotalus durissus), including the most abundant species, Bothrops moojeni. This number 
represents almost one third of the species sampled in this region, which draws attention to the need of studies of these species 
mostly for the medical area (BERNARDE, 2011). Still, considering the proximity to the urban environment, several snakes 
can feed on animals that possibly are illness vectors, such as rodents, bats and snails (ZANOTTI-MAGALHÃES et al. 1991).
Several taxonomic groups have their historical classification marked by confusion, and the Bothrops complex is a very good 
example of it. During the data collection of the present study, the genus Bothrops was divided into “Rhinocerophis, Bothrops 
and Bothropoides (Bothrops pauloensis was included in this list” (FENWICK et al. 2009). Carrasco et al. (2012) proposed the 
synonimization of the three genera under Bothrops a few years later. This instability in nomenclature is a complicating factor to 
taxonomy and future surveys and can be especially dangerous for medical and pharmacological issues (CARRASCO et al. 2016). 
There were a huge number of snakes found dead either roadkill or killed by humans (Figure 3). This number must be due 
to the length of the snakes and their slow speed when crossing roads, besides they have the habit of using these sites, which 
provides considerable heat for thermoregulation (KUNZ and GHIZONI Jr., 2009). 
Comparing our results with those shown by Brites and Bauab (1988) for the municipality of Uberlândia, it is possible to 
observe that the number of sampled species is approximately the same. This fact can be explained by the proximity of the 
study sites, despite the divergence in time expended in data collection (13 months in this work and 39 months in BRITES and 
BAUAB, 1988) and methodology (field surveys and material examined in collections in this work, while snakes were brought 
to the university by citizens in BRITES and BAUAB, 1988). Combining both lists, the total number of snake species known 
to the Triângulo Mineiro region is thirty-two. In both studies, S. mikanii was one of the most abundant, indicating that this 
species is very common in that region.
The species richness in the municipality of Ituiutaba is probably higher, and this subsample might be associated partly with 
the fossorial or cryptic habits of some snakes, such as Apostolepis assimilis (LEMA, 2001), which makes it difficult to find 
those species. Such habits can explain the absence of snakes of the Anomalepididae family, recorded previously in Uberlândia 
(BRITES and BAUAB, 1988).
5 Conclusions
The snake assemblage of the municipality of Ituiutaba has a large diversity of habitat use, and many are widely distributed, 
including other biomes, e.g. the Atlantic Forest (MARQUES et al. 2004). Hence, it is necessary to consider that due to strong 
anthropic pressure, since there are different ways the species may be impacted, mainly by population decline and community 
homogenization (MCKINNEY, 2006). It is important to stress that the majority of snakes recorded were identified from preser-
ved animals in collections; such fact is an evidence of the great importance of zoological collections for biodiversity studies.
For the species discussed here, many have ecological and medical importance (ROCHA et al. 2008), which evidences the 
necessity to know the local fauna. The present study contributes to the knowledge about the snake assemblage in the west of 
Minas Gerais (Ituiutaba region), and sheds light on the need of future studies on diversity and distribution of this vertebrate 
group in the Cerrado under an unfavorable scenario with respect to conservation of natural areas.
Acknowledgements
We are grateful to the Zoonosis Control Center of Ituiutaba for specimen loans for this study, and to MZUFV and FUNED 
for the access to specimens. We thank all the people who contributed to the data collection, especially Ariovaldo A. Giaretta 
and Thaís de Cássia Rodrigues. To Paulo Sérgio Bernarde for helping with species identification, to all friends and staff from 
FACIP - UFU that collaborated on this work. We thank Thiago R. de Carvalho for critically reading an earlier version and 
providing valuable insight into this manuscript, and for linguistic help.
509 Siqueira e Facure : Snakes from the Pontal  ...
Referências
ARAUJO CO, CORRÊA-FILHO DT, SAWAYA RJ. Snake Assemblage of Estação Ecológica de Santa Bárbara, SP: a Cerrado 
Remnant in Southeastern Brazil. Biota Neotrop. 2010;10(2):235-245. 
BASTOS EGM, ARAUJO AFB, SILVA HR. Records of the rattlesnakes Crotalus durissus terrificus (Laurenti) 
(Serpentes, Viperidae) in the State of Rio de Janeiro, Brazil: a possible case of invasion facilited by deforestation. 
Rev. Bras. Zool. 2005;22(3):812-815. 
BERNARDE PS. Mudanças na classificação de serpentes peçonhentas brasileiras e suas implicações na literatura 
médica. Gaz. Méd. Bahia. 2011;81(1):55-63. 
BROWN GP, SHINE R. Influence of weather conditions on activity of tropical snakes. Austral Ecol. 2002;27:596-605.
BROWN GP, SHINE R, MADSEN T. Responses of three sympatric snake species to tropical seasonality in Northern Australia. 
J. Trop. Ecol. 2002;18:549-568.
BROWN GP, SHINE R, MADSEN T. Spatial ecology of slatey-grey snake (Stegonotus cucullatus, Colubridae) on a tropical 
Australian floodplain. J. Trop. Ecol. 2005;21:605-612. 
BRITES VL, BAUAB FA. Fauna Ofidiana do Município de Uberlândia, Minas Gerais – Brasil I. Ocorrência na Área 
Urbana. R. Cent. Ci. Bioméd. Univ. Fed. Uberlândia. 1998;4(1):3-8. 
CAMPBELL JA, LAMMAR WW. The venomous reptiles of the Western Hemisphere, 1st ed. New York: Ithaca; 2004.
CARRASCO PA, MATTONI CI, LEYNAUD GC, SCROCCHI GJ. Morphology, phylogeny and taxonomy of South American 
Bothropoid pitvipers (Serpentes: Viperidae). Zool. Scr.. 2012;41(2):109-124. 
CARRASCO PA, VENEGAS PJ, CHAPARRO JC, SCROCCHI GJ. Nomenclatural instability in the venomous snakes of the 
Bothrops complex: implications in toxinology and public health. Toxicon. 2016;119:122-128. 
CAVALCANTI RB, JOLY CA. Biodiversity and conservation priorities on the Cerrado Region. In: OLIVEIRA P, MARQUIS 
RJ, editors. The Cerrados of Brazil: ecology and natural history of a Neotropical Savanna. New York: Columbia University 
Press; 2002. p. 351-367. 
COLLI GR, BASTOS RP, ARAUJO AFB. The character and dynamics of the Cerrado herpetofauna. In: OLIVEIRA P, 
MARQUIS RJ, editors. The Cerrados of Brazil: ecology and natural history of a Neotropical Savanna. New York: Columbia 
University Press; 2002. p. 223-241.
COSTA HC, BÉRNILS RS. Répteis brasileiros: Lista de espécies 2015. S. Am. J. Herpetol. 2015;4(3):75-93. 
COSTA GC, NOGUEIRA CC, MACHADO RB, COLLI GR. Squamate Richness in the Brazilian Cerrado and its 
environmental-climatic associations. Divers. Distrib. 2007;13:714-724. 
FENWICK AM, GUTBERLET Jr. RL, EVANS JA, PARKINSON CL. Morphological and molecular evidence 
for phylogeny and classification of South American pitvipers, genera Bothrops, Bothriopsis and Bothrocophias 
(Serpente: Viperidae). Zool. J. Linn. Soc-Lond. 2009;156:617–640. 
FREITAS MA, COLLI GR, ENTIAUSPE-NETO OM, TRINCHÃO L, ARAÚJO D, LIMA TO et al. Snakes of Cerrado 
Localities in Western Bahia, Brazil. Check List. 2016;12(3):1-10. 
GIARETTA AA, MENIN M, FACURE GK, KOKUBUM MNC, FILHO JCO. Species richness, relative abundance, 
and habitat of reproduction of terrestrial frogs in the Triângulo Mineiro region, Cerrado biome, Southeastern 
Brazil. Iheringia Ser. Zool. 2008;98(2)181-188. 
Ciência e Natura v.39 n.3, 2017, p. 503 – 511 510
IBGE - INSTITUTO BRASILEIRO DE GEOGRAFIA E ESTATÍSTICA [Internet] – Brasília: Ministério do 
Planejamento, Orçamento e Gestão (BR) [visited  Mar 14, 2017]. Available from: http://cidades.ibge.gov.br/xtras/perfil.
php?codmun=313420. 
KUNZ TS, GHIZONI Jr IR. Serpentes Encontradas Mortas em Rodovias do Estado de Santa Catarina, Brasil. 
Biotemas. 2009;22(2):91-103. 
LEMA T. Fossorial Snake Genus Apostolepis From South America (Serpentes: Colubridae: Elapomorphinae). Cuad 
Herpetol. 2001;15(1):29-43. 
MARQUES OAV, ETEROVIC A, ENDO W. Seasonal activity of snakes in the Atlantic Forest in Southeastern, Brazil. 
Amphibia-Reptilia. 2000;22:103-111.
MARQUES OAV, ETEROVIC A, SAZIMA I. Snakes of The Brazilian Atlantic Forest, An Illustrated field guide for 
the Serra do Mar Range. 1 st ed. Ribeirão Preto: Holos; 2004.
MARQUES OAV, ETEROVIC A, NOGUEIRA CC, SAZIMA I. Serpentes do Cerrado, guia ilustrado, 1 st ed. 
Ribeirão Preto: Holos; 2015. 
MICHELOTTO DB. Novos Arranjos Territoriais. A Expansão da Cultura da Cana-de-Açúcar na Região do 
Triângulo Mineiro [dissertation]. Brasília: Universidade de Brasília/UNB; 2008. 188p. 
MCKINNEY ML. Urbanization as a major cause of biotic homogenization. Biol. Corserv. 2006;127:247-260. 
PETERS JA, OREJAS-MIRANDA B. Catalogue of the Neotropical Squamata: part I. snakes. U. S. Nat. Museum Bull. 
1970;297:297-347.
PONTES JAL, PONTES RC, ROCHA CFD. The snake community of Serra do Mendanha in Rio de Janeiro state, 
Southeastern Brazil: composition, abundance, richness and diversity in areas with different conservation 
degrees. Braz. J. Biol. 2009;69(3):795-804.
QUEIROZ AT, COSTA RA. Caracterização e variabilidade climática em séries de temperatura, umidade relativa do 
ar e precipitação em Ituiutaba-MG. Caminhos da Geografia. 2012;13(43):346-357.
ROCHA CFD, BERGALLO HG, VERA Y CONDE CF, BITTENCOURT EB, SANTOS HC. Richness, abundance, and 
mass in snake assemblages from two Atlantic Rainforest sites (Ilha do Cardoso, São Paulo) with differences in 
environmental productivity. Biota Neotrop. 2008;8(3):117-122.
RODRIGUES JB, GAMA SCA, FILHO GAP, FRANÇA FGR. Composition and ecological aspects of a snake 
assemblage on the Savanna Enclave of the Atlantic Forest of the Guarbas Biological reserve in Northeastern 
Brazil. S. Am. J. Herpetol. 2015;10(3):157-164. 
SAWAYA RJ, MARQUES OAV, MARTINS M. Composition and natural history of a Cerrado snake assemblage at 
Itirapina, São Paulo, Southeastern Brazil. Biota Neotrop. 2008;8(2):127-149. 
TONIETTO J, VIANELLO RL, REGINA MA. Caracterização macroclimática e potencial enológico de diferentes 
regiões com vocação vitícola de Minas Gerais. Informe Agropecuário, Belo Horizonte. 2006;27(234):32-55. 
VALDUJO PH, NOGUEIRA CC, BAUMGARTEN L, RODRIGUES FHG, BRANDÃO RA, ETEROVIC A, et al. 
Squamate reptiles from Parque Nacional das Emas and surroundings, Cerrado of Central Brazil. Check List. 
2009;5(3):405-417. 
VAZ-SILVA W, GUEDES AG, AZEVEDO-SILVA PL, GONTIJO FF, BARBOSA RS, ALOÍSIO GR et al. Herpetofauna, 
Espora Hydroeletric Power Plant, state of Goiás, Brazil. Check List. 2007;3(4):338-345. 
WADE TG, RIITTERS KH, WICKHAN JD, JONES KB. Distribution and causes of global forest fragmentation. 
Conserv. Ecol. [Internet]. 2003 [cited 2017 mar 14];7(2):7.  Available from: http://www.consecol.org/vol7/iss2/art7/ 
511 Siqueira e Facure : Snakes from the Pontal  ...
WEN FH, CARDOSO JLC, MÁLAQUE CMS, FRANÇA FOS, SANT’ANNA SS, FERNANDES W, et al. Influência 
das Alterações Ambientais na Epidemiologia dos Acidentes Ofídicos e na Distribuição Geográfica das Serpentes 
de Importância Médica nos Estados de São Paulo e Paraná, 1988-1997. Informe Epidemiológico do SUS. 
2002;11(1):45-47.
ZANELLA N, CECHIN SZ. Taxocenose de Serpentes no Planalto Médio do Rio grande do Sul, Brasil. Rev. Bras.  
Zool. 2006;23(1):211-217. 
ZANOTTI-MAGALHÃES EM, MAGALHÃES LA, DE CARVALHO JF. Relação entre patogenicidade de 
Schistosoma mansoni em camundongos e susceptibilidade do molusco vetor. I. Infecciosidade das Cercárias e 
cargas de vermes. Rev. Saude Publ. 1991;25(5):359-366.
